Sympathetic activation of glucose utilization in brown adipose tissue in rats.
The effects of norepinephrine (NE) infusion and surgical denervation or electrical stimulation of the sympathetic nerves on 2-deoxyglucose (2-DG) uptake in interscapular brown adipose tissue (BAT) were investigated in vivo in rats to obtain direct evidence for sympathetic control of glucose utilization in this tissue. 2-DG uptake was rather low in fasted rats, but after refeeding it increased in the BAT as well as the heart, skeletal muscle, and white adipose tissue, in parallel with an increase in plasma insulin level. Cold exposure also enhanced 2-DG uptake in the BAT without the increase in plasma insulin level, while it had no appreciable effect on 2-DG uptake in other tissues. Sympathetic denervation greatly attenuated the stimulatory effect of cold exposure on 2-DG uptake in BAT, but it did not affect the increased 2-DG uptake after refeeding. Electrical stimulation of the sympathetic nerves entering BAT or NE infusion produced a marked increase in 2-DG uptake in BAT without noticeable effects in other tissues. beta-Adrenergic blockade, but not alpha-blockade, abolished the increased 2-DG uptake in BAT. It was concluded that glucose utilization in BAT is activated directly, independently of the action of insulin, by sympathetic nerves via the beta-adrenergic pathway.